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DEPARTMENT  OF  THE  ARMY 

NEW  ENGLAND  DIVISION.  CORPS  OF  ENGINEERS 
424  TRAPELO  ROAD 
WALTHAM,  MASSACHUSETTS  02154 


NEDED-E 


JUN  1 1  1979 


Honorable  Richard  A.  Snelling 
Governor  of  the  State  of  Vermont 
State  Capitol 

Montpelier,  Vermont  05602 


Dear  Governor  Snelling: 

I  am  forwarding  for  your  use  a  copy  of  the  St.  Albans  Reservior  Dam 
(North)  Phase  I  Inspection  Report,  which  was  prepared  under  the 
National  Program  for  Inspection  of  Non-Federal  Dams.  The  report  is 
based  upon  a  visual  inspection,  a  review  of  past  performance,  and  a 
preliminary  hydrological  analysis.  A  brief  assessment  which  emphasizes 
the  inadequacy  of  the  project  spillway  under  test  flood  conditions  is 
included  at  the  beginning  of  the  report. 

The  preliminary  hydrologic  analysis  has  indicated  that  the  spillway 
capacity  for  the  St.  Albans  Reservoir  Dam  (North)  would  likely  be 
exceeded  by  floods  greater  than  15  percent  of  half  the  Probable 
Maximum  Flood  (1/2  PMF),  the  test  flood  for  spillway  adequacy. 
Screening  criteria  for  initial  review  of  spillway  adequacy  specifies 
that  this  class  of  dam,  having  insufficient  spillway  capacity  to 
discharge  the  1/2  PMF,  should  be  adjudged  as  having  a  seriously 
inadequate  spillway  and  the  dam  assessed  as  unsafe,  non-emergency, 
until  more  detailed  studies  prove  otherwise  or  corrective  measures  are 
completed . 

The  classification  of  "unsafe"  applied  to  a  dam  because  of  a  seriously 
inadequate  spillway  is  not  meant  to  indicate  the  same  degree  of 
emergency  as  would  be  associated  with  "unsafe"  classification  applied 
for  a  structural  deficiency.  It  does  mean,  however,  that  based  on  an 
initial  screening  and  preliminary  computations  there  appears  to  be  a 
serious  deficiency  in  spillway  capacity.  This  could  render  the  dam 
unsafe  in  the  event  of  a  severe  storm  which  would  likely  cause 
overtopping  and  possible  failure  of  the  dam,  significantly  increasing 
the  hazard  potential  for  loss  of  life  downstream  from  the  dam. 


NEDED-E 

Honorable  Richard  A.  Snelling 

It  is  recommended  that  within  twelve  months  from  the  date  of  this 
report  the  owner  of  the  dam  engage  the  services  of  a  professional  or 
consulting  engineer  to  determine  by  more  sophisticated  methods  and 
procedures  the  magnitude  of  the  spillway  deficiency.  Based  on  this 
determination,  appropriate  remedial  mitigating  measures  should  be 
designed  and  completed  within  24  months  of  this  date  of  notification. 
In  the  interim  a  detailed  emergency  operation  plan  and  warning  system 
should  be  promptly  developed.  During  periods  of  unusually  heavy 
preciptiation,  round-the-clock  surveillance  should  be  provided. 

I  have  approved  the  report  and  support  the  findings  and  recommenda¬ 
tions  described  in  Section  7,  with  qualifications  as  noted  above.  I 
request  that  you  keep  me  informed  of  the  actions  taken  to  implement 
these  recommendations  since  this  follow-up  is  an  important  part  of  the 
non-Federal  Dam  Inspection  Program. 

A  copy  of  this  report  has  been  forwarded  to  the  Department  of  Water 
Resources,  the  cooperating  agency  for  the  State  of  Vermont  This  report 
has  also  been  furnished  to  the  owner  of  the  project,  the  City  of  St. 
Albans,  St.  Albans,  Vermont  05478,  ATTN:  City  Engineer. 

Copies  of  this  report  will  be  made  available  to  the  public,  upon 
request  to  this  office,  under  the  Freedom  of  Information  Act,  thirty 
days  from  the  date  of  this  letter. 

I  wish  to  take  this  opportunity  to  thank  you  and  the  Department  of 
Water  Resources  for  the  cooperation  extended  in  carrying  out 
this  program. 


Sincerely  yours, 


Jm  r  --*9  ■  ■■  >9"  *  ^9  "fW^r ■-  •J',’3#- 
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NATIONAL  DAM  INSPECTION  PROGRAM 
PHASE  I  INSPECTION  REPORT 


Identification  No.:  VT00058 

Name  of  Dam:  St.  Albans  Reservoir  Dam  (North) 
Town:  Fairfax 

County  and  State:  Franklin  County,  Vermont 
Stream:  Unknown 

Date  of  Inspection:  August  3,  1978 


BRIEF  ASSESSMENT 


The  St.  Albans  Reservoir  Dam  (North)  is  an  earthfill  dam,  approxi¬ 
mately  1200  feet  long  with  a  maximum  height  of  approximately  22  feet. 

The  dam  serves  as  a  drinking  water  supply  for  the  City  of  St.  Albans. 
Appurtenant  to  the  dam  is  an  intake  and  gate  house,  and  a  concrete 
spillway  channel.  Located  just  below  the  dam  is  the  St.  Albans  Water 
Treatment  Plant. 

The  high  water  level  in  the  reservoir  is  controlled  by  the  concrete 
spillway.  Based  on  a  size  classification  of  "small''  and  a  hazard 
classification  of  "high"  (See  Section  I)  in  accordance  with  "Recommended 
Guidelines  for  Safety  Inspection  of  Dams,  Department  of  the  Army, 

November  1976"  the  test  flood  for  this  dam  is  1/2  the  Probable  Maximum 
Flood  (P.M.F.).  The  test  flood  of  1/2  PMF,  in  this  case  2430  cfs, 
overtops  the  dam  by  1.5  feet.  The  spillway  has  a  capacity  without 
overtopping  of  15.2%  of  the  test  flood.  The  drainage  area  for  the  dam 
is  1.8  square  miles,  with  a  normal  impoundment  surface  area  of  35  acres. 

The  dam  is  judged  to  be  in  fair  condition.  The  following 
significant  conditions  were  observed: 

1.  An  active  seep  was  found  on  the  downstream  face  of  the  dam. 

The  downstream  slope  of  the  dam  in  this  area  is  unusually 
steep  -  1.5H  to  IV. 

2.  Within  the  last  10-15  years  the  dam  has  become  heavily  over¬ 
grown  with  brush  and  trees. 

3.  The  dam  has  the  potential  of  being  overtopped  by  as  much  as 
1.5  feet  during  the  test  flood  of  1/2  PMF. 

A  detailed  assessment  and  recommendations  for  remedial  measures 
are  contained  in  Chapter  7.  In  summary,  it  is  recommended  that  the 
following  investigations,  and  designs  be  prepared  by  a  qualified 
engineer  and  that  a  contractor  be  hired  to  make  the  necessary  repairs. 

1.  Investigation  of  the  seep,  and  of  seepage  control  measures. 
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2.  Investigation  of  the  materials  forming  the  dam  and  analysis 
of  the  stability  of  the  dam. 

3.  Investigate  alternatives  for  protecting  the  dam  from  overtopping. 

In  addition,  the  Owner  should  implement  a  systematic  maintenance 
program  consisting  of  the  following  items: 

1.  Pemoval  of  trees  and  brush  from  the  dam. 

2.  Plant  and  maintain  grass  on  the  downstream  slope  of  the  dam. 

3.  Patch  and  repair  the  concrete  in  the  spillway. 

A.  Operate  the  valve  in  the  gatehouse  periodically. 


•■>9  >  ^  *  .f~i  * 
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This  Phase  I  Inspection  Report  on  St.  Albans  Reservoir  Dam  (North) 
has  been  reviewed  by  the  undersigned  Review  Board  members.  In  our 
opinion,  the  reported  findings,  conclusions,  and  recommendations  are 
consistent  with  the  Recommended  Guidelines  for  Safety  Inspection 
£f__Dams,  and  with  good  engineering  judgment  and  practice,  and  is 
hereby  submitted  for  approval. 


/1 0  4  .  //  O  J 


CHARLES  G.  TIERSCH,  Chairman 

Chief,  Foundation  and  Materials  Branch 

Engineering  Division 


APPROVAL  RECOMMENDED:  to 


Chief,  Engineering  Division 
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PREFACE 


This  report  is  prepared  under  guidance  contained  in  the  Recommended 
Guidelines  for  Safety  Inspection  of  Dams,  for  Phase  I  Investigations. 
Copies  of  these  guidelines  may  be  obtained  from  the  Office  of  Chief  of 
Engineers,  Washington,  D.C.  20314.  The  purpose  of  a  Phase  I  Investi¬ 
gation  is  to  identify  expeditiously  those  dams  which  may  pose  hazards 
to  human  life  or  property.  The  assessment  of  the  general  condition  of 
the  dam  is  based  upon  available  data  and  visual  inspections.  Detailed 
investigation,  and  analyses  involving  topographic  mapping,  subsurface 
investigations,  testing,  and  detailed  computational  evaluations  are 
beyond  the  scope  of  a  Phase  I  investigation;  however,  the  investigation 
is  intended  to  identify  any  need  for  such  studies. 

In  reviewing  this  report,  it  should  be  realized  that  the  reported 
condition  of  the  dam  is  based  on  observations  of  field  conditions  at 
the  time  of  inspection  along  with  data  available  to  the  inspection  team. 

In  cases  where  the  reservoir  was  lowered  or  drained  prior  to  inspection, 
such  action,  while  improving  the  stability  and  safety  of  the  dam,  removes 
the  normal  load  on  the  structure  and  may  obscure  certain  conditions 
which  might  otherwise  be  detectable  if  inspected  under  the  normal  opera¬ 
ting  environment  of  the  structure. 

It  is  important  to  note  that  the  condition  of  a  dam  depends  on 
numerous  and  constantly  changing  internal  and  external  conditions,  and 
is  evolutionary  in  nature.  It  would  be  incorrect  to  assume  that  the 
present  condition  of  the  dam  v ill  continue  to  represent  the  condition 
of  the  dam  at  some  point  in  the  future.  Only  through  continued  care 
and  inspection  can  there  be  any  chance  that  unsafe  conditions  be  detected. 

Phase  I  inspections  are  not  intended  to  provide  detailed  hydrologic 
and  hydraulic  analyses.  In  accordance  with  the  established  Guidelines 
and  Spillway  Test  Flood  is  based  on  the  estimated  "Probable  Maximum  Flood" 
for  the  region  (greatest  reasonably  possible  storm  runoff),  or  fractions 
thereof.  Because  of  the  magnitude  and  rarity  of  such  a  storm  event,  a 
finding  that  a  spillway  will  not  pass  the  test  flood  should  not  be 
interpreted  as  necessarily  posing  a  highly  inadequate  condition.  The 
test  flood  provides  a  measure  of  relative  spillway  capacity  and  serves 
as  an  aid  in  determining  the  need  for  more  detailed  hydrologic  and 
hydraulic  studies,  considering  the  size  of  the  dam,  its  general  condition 
and  the  downstream  damage  potential. 
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SECTION  6:  STRUCTURAL  STABILITY 


Evaluation  of  Structural  Stability 

a.  Visual  Observations 


A  possible  stability  problem  was  indicated  by  the  active  seep 
on  the  downstream  slope  of  the  dam.  The  seep  area  extending 
up  to  8  feet  above  the  toe  showed  at  the  time  of  the  inspection 
a  small  amount  of  downslope  movement.  The  downstream  slope  is 
very  steep  for  an  earth  dam  (about  1.5H  to  1.0V).  Such  a  slope 
is  relatively  more  susceptible  to  erosion  because  the  soil  can  move 
downslope  more  easily  and  also  because  the  seepage  paths  are 
shorter  than  for  an  earth  dam  with  conventional  flatter  slopes. 

b.  Design  and  Construction  Data 

The  data  available  did  not  contain  information  about  the  cross 
section  of  the  dam  or  the  zonation  and  materials  used  to  con¬ 
struct  the  dam.  The  high  exit  point  of  the  observed  seep  is 
consistent  with  an  homogeneous  cross  section  with  no  internal 
drainage. 

c.  Operating  Records 

The  records  of  previous  inspections  indicated  the  presence  of 
wet  areas  along  the  toe  of  the  dam  but  not  of  wet  areas  on  the 
slope. 

d.  Post-Construction  Changes 

None  of  the  available  records  indicate  post-construction 
changes. 

e.  Seismic  Stability 


The  dam  is  located  in  seismic  zone  No.  2  and  in  accordance 
with  recommended  Phase  I  guidelines  does  not  warrant  seismic 
analysis. 
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SECTION  5:  HYDRAULIC/HYDROLOGIC 


•  i 


1  Evaluation  of  Features 


a.  Design  Data 

No  design  data  for  the  dam  or  spillway  were  available. 

b.  Experience  Data 

There  are  no  records  of  high  flow  conditj.-'ns  at  the  site. 

c.  Visual  Observations 


The  crest  of  the  dam  is  irregular  so  that  should  overtopping 
occur,  the  low  spots  would  be  subjected  to  greater  flow  vel¬ 
ocities  and  would  increase  the  possibility  of  eroding  a  channel 
in  the  dam  face.  In  addition,  outflow  from  the  dam  must  pass 
beneath  State  Route  104.  A  potential  danger  to  the  road  exists 
at  this  location. 

d.  Overtopping  Potential 

Preliminary  computations  of  the  overtopping  potential  indicate 
that  during  the  test  flood  (1/2  PMF) ,  the  spillway  would  not 
be  capable  of  passing  the  discharge.  The  dam  will  overtop  when 
the  water  surface  elevation  is  greater  than  749.5  feet  MSL. 

The  test  flood  water  surface  elevation  is  751  feet  MSL  and  would 
result  in  a  maximum  1.5  foot  surcharge  over  the  dam.  The  average 
surcharge  for  the  test  flood  is  0.7  feet  MSL  with  approximately 
960  feet  of  the  dam  being  overtopped.  Discharge  for  the  test 
flood  is  2530  cfs  (1400  csm) . 

e.  Dam-Break  Flood 


Analysis  of  the  flood  wave  that  would  be  generated  by  a  dam 
burst  was  based  on  engineering  judgment.  Assuming  a  flood 
wave  of  two-thirds  the  height  of  the  dam,  a  wave  15  feet  high 
would  be  produced.  Failure  of  this  dam  would  probably  result 
in  major  damage  to  Bridge  15  or  State  Route  104,  1500  feet 
downstream  of  the  dam.  While  severance  of  the  highway  would 
not  isolate  anyone,  the  road  is  the  prime  route  between  St. 
Albans  and  Fairfax.  Severe  erosional  damage  would  probably 
result  at  the  treatment  plant  building  which  could  result  in 
at  least  temporary  termination  of  its  operation.  Also,  the 
lower  reservoir  could  be  damaged  and  possibly  fail  as  well  as 
a  result  of  the  North  Reservoir  bursting. 


•  •  • 
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SECTION  4:  OPERATIONAL  PROCEDURES 


4.1  Procedures 

The  level  in  the  North  Reservoir  is  maintained  as  high  as  possible 
by  pumping  out  of  the  South  Reservoir  into  the  North  Reservoir 
during  dry  periods.  Approximately  4  million  gallons  of  drinking 
water  is  withdrawn  from  the  reservoir  per  day. 

4.2  Maintenance  of  Dam 

The  only  maintenance  of  the  dam  consists  of  mowing  the  crest  of 
the  dam  from  the  Town  road  to  the  gatehouse. 

4.3  Maintenance  of  Operating  Facilities 

The  only  maintenance  of  the  operating  facilities  consists  of 
cleaning  the  intake  screens  in  the  gatehouse. 

4.4  Description  of  Warning  System  in  Effect 
None  exists  for  this  dam. 

4.5  Evaluation 


The  maintenance  presently  being  performed  is  insufficient  to  insure 
the  safety  of  the  dam.  Recommendations  for  a  maintenance  program 
are  outlined  in  Chapter  7. 


set  of  relatively  coarse  screens  to  prevent  fish  and  debris 
from  entering  the  intake.  The  gatehouse  is  about  15  feet 
off-shore  from  the  normal  high  water  line.  A  concrete  plank 
supported  on  railroad  tracks  provides  access  to  the  gatehouse. 

The  spillway  channel  carries  water  from  the  spillway  crest, 
over  the  face  of  the  dam  and  into  a  channel  leading  to  the 
South  Reservoir.  The  spillway  channel  is  paved  with  concrete, 
and  is  in  fair  condition,  especially  considering  its  age. 
Cracking,  weathering  and  some  movement  of  the  concrete  paving 
has  taken  place,  particularly  along  the  construction  joints. 

For  the  most  part  the  cracks  have  been  repaired  with  asphalt 
patch.  There  was  one  hole  observed  in  the  concrete  paving 
(8-inch  diameter)  towards  the  lower  section  of  the  spillway. 

The  concrete  retaining  walls  on  either  side  of  the  spillway 
are  also  in  fair  condition.  In  several  areas  the  retaining 
walls  show  evidence  of  lateral  movement.  There  are  trees  and 
bushes  growing  next  to  the  wall  with  branches  overhanging  the 
channel.  A  large  willow  tree  growing  out  of  the  upstream 
slope  of  the  dam  has  fallen  across  the  spillway  entrance  and 
can  present  an  obstruction  to  the  flow. 

d.  Reservoir  Area 

The  reservoir  area  is  35  acres  at  normal  pool  level  (elevation 
745) .  The  surface  area  was  assumed  to  increase  at  a  rate  of 
1.07  acres  per  foot  of  increase  in  water  surface  elevation. 

e.  Downstream  Channel 

The  downstream  channel  is  concrete  lined  with  la id -up  stone 
sides.  It  was  clear  of  obstructions  and  in  generally  good 
condition  on  the  day  of  the  inspection. 

3.2  Evaluation 

The  dam  is  judged  to  be  in  fair  condition.  The  seeps  observed  in  the 
downstream  face  of  the  dam  and  the  unchecked  growth  of  trees  on  the 
downstream  slope  and  crest  can  impair  the  safety  of  the  dam  in  the 
near  future.  The  significance  of  the  seeps  as  it  relates  to  the 
stability  of  the  dam  is  discussed  in  Section  6. 

Continued  maintenance  on  the  appurtenant  structures  is  required 
to  insure  their  safety.  Specific  maintenance  items  are  detailed 
in  Chapter  7. 


SECTION  3:  VISUAL  INSPECTION 


a.  General 

The  dam  is  judged  to  be  in  fair  condition-  An  active  seep 
was  found  on  the  downstream  face.  The  upstream  and  down¬ 
stream  were  found  to  be  overgrown  with  trees,  and  the  down¬ 
stream  face  was  unusually  steep. 


b.  Dam 


The  exposed  part  of  the  upstream  face  of  the  dam  consists  of 
a  vertical  stone  wall  5  to  6  feet  in  height  below  which  there 
is  a  riprap  covered  slope.  The  stone  wall  is  in  good  con¬ 
dition.  Several  willow  trees  with  trunk  diameters  of  up  to 
18  inches  have  grown  out  of  the  upstream  slope  and  are  now 
dying. 


The  crest  of  the  dam  is  about  18  feet  wide  as  measured  next 
to  the  gatehouse.  The  crest  is  mowed  between  the  road  and 
the  gatehouse.  Between  the  gatehouse  and  the  right  abutment, 
there  is  a  heavy  growth  of  bushes  and  trees  along  the  crest. 
No  signs  of  erosion  or  cracks  were  observed. 


The  inclination  of  the  downstream  slope  was  measured  near 
the  gatehouse,  and  it  is  about  1.5H  to  1.0V.  There  is  a  heavy 
growth  of  large  trees  and  bushes  while  the  ground  surface  is 
practically  bare.  The  trees  have  trunk  diameters  up  to  about 
12  inches.  When  walking  on  the  slope,  the  ground  surface 
appears  soft.  The  soil  exposed  at  the  surface  is  a  slightly 
organic  silty  sand  or  sandy  silt.  The  ground  surface  at  the 
toe  of  the  dam  and  on  the  slope  up  to  an  elevation  of  about  8 
feet  above  the  toe  is  wet  in  an  area  opposite  the  gatehouse  and 
for  a  distance  of  about  25  feet  to  the  right.  Although  the 
rate  of  flow  is  small,  there  are  some  indications  of  downslope 
soil  movement.  At  the  location  of  the  seep,  the  dam  is  about 
22  feet  high. 


jurtenant  Structures 


There  are  two  structures  appurtenant  to  the  dam:  the  gatehouse 
and  intake  structure,  and  the  spillway.  The  gatehouse  is  a 
brick  masonry  building  which  appears  to  have  been  constructed 
at  the  same  time  as  the  dam.  Insie  the  gatehouse  is  the 
original  intake  to  the  water  system  which  reportedly  consists 
of  a  16-inch  elbow  and  gate  valve.  The  gate  valve  has  not 
been  operated  for  several  years.  Incorporated  into  the  up¬ 
stream  wall  of  the  gatehouse,  below  the  water  level,  are  a 
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SECTION  2:  ENGINEERING  DATA 


2.1  Design 

There  is  no  design  information  available  for  this  dam. 

2.2  Construction 

There  is  no  information  on  the  construction  other  than  the  date 
of  construction  -  1895. 

2. 3  Operation 

In  general  the  operation  of  the  dam  involves  keeping  the  reservoir 
level  as  high  as  possible.  When  the  inflow  into  the  reservoir  is 
insufficient  to  keep  the  reservoir  full,  water  is  pumped  from  the 
South  Reservoir  into  the  North  Reservoir. 

2.4  Evaluation 


a.  Availability 

The  design  and  construction  records  for  this  dam  are  not  avail¬ 
able. 

b.  Adequacy 

The  lack  of  in-depth  engineering  data  does  not  allow  for  a 
definitive  review.  Therefore  the  adequacy  of  this  dam,  struc¬ 
turally  and  hydraulically,  cannot  be  assesed  from  the  standpoint 
of  review  of  design  calculations,  but  must  be  based  primarily 
on  the  visual  inspection,  past  performance  history  and  sound 
hydrologic  and  hydraulic  engineering  judgment. 

c.  Validity 


Not  applicable. 


Upstream:  2. OH  to  1.0  feet 
Downstream:  1.5H  to  1.0  feet 


(6)  Zoning 
None  known. 

(7)  Impervious  Core 
None  known. 

(8)  Cutoff 
None  known. 

(9)  Grout  Curtain 


None  known. 

Spillway 

The  spillway  is  a  concrete  chute  spillway,  450  feet  in  length 
and  varying  in  width  from  25  to  28  feet.  The  sidewalls  of  the 
chute  vary  from  1.4  to  4.7  feet  in  height  and  are  concrete 
except  for  a  100-foot  section  of  laid-up  stone  wall  midway 
along  the  inside  wall.  The  spillway  crest  is  a  triangular 
weir  27  feet  in  length  and  located  at  elevation  746.8  feet  MSL. 

Directly  downstream  of  the  spillway,  the  flow  passes  through 
a  17  x  5  foot  pipe  arch  beneath  State  Route  104,  and  enters  the 
southern  reservoir. 

Regulating  Outlets 

A  15"  CMP  conduit  passes  through  the  dam  below  the  gate  house. 
The  pipe  serves  as  a  drain  for  the  reservoir,  but  due  to  its 
size  would  not  affect  flood  levels.  A  16"  supply  line  to  the 
treatment  building  also  exists.  This  pipe  would  also  not  affect 
flood  levels. 


3.  Spillway  Capacit 


The  capacity  of  the  spillway  at  a  reservoir  elevation  of 
749.5  feet  above  MSL  (the  point  at  which  the  dam  will 
overtop)  is  385  cfs. 


c.  Elevation  Data 


Elevation  (feet 
above  MSL) _ 


Top  of  Dam  (Maximum) 

Test  Flood  (1/2  PMF) 

Top  of  Dam  (Minimum) 

Spillway  Crest 
Normal  Pool 

Streambed  at  Centerline  of  Dam 


753.5 
751 

749.5 
746.75 
745 

+718 


d.  Reservoir  Data 


Length  of  Test  Flood  Pool 
Length  of  Normal  Pool 


2600+ 

2500 


e.  Storage  Data 


Acre-Feet 


Test  Flood  (1/2  PMF) 
Top  of  Dam  (Minimum) 
Normal  Pool 


1168+ 

1089+ 

850 


f.  Reservoir  Surface  Area 


Acres 


Test  Flood  (1/2  PMF) 
Top  of  Dam  (Minimum) 
Normal  Pool 


41.5+ 

40+ 

35 


g.  Dam 


(1)  Type 


Earth  dam. 


(2)  Length 


1200  feet  (approximately) 


(3)  Height 


22  feet. 


(4)  Top  Width 


18  feet. 
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The  SC.  Albans  Reservoir  Is  Che  primary  vaCer  source  for  Che 
CiCy  of  SC.  Albans. 


h.  Design  and  ConscrucClon  HlsCory 

SC.  Albans  Reservoir  (North)  was  constructed  in  1895  to  augment 
the  water  stored  in  the  St.  Albans  Reservoir  (South).  Originally 
water  could  be  piped  from  the  North  Reservoir  directly  into  the 
water  system,  or  into  the  South  Reservoir.  In  1970  a  water  fil¬ 
tration  plant  was  constructed  just  downstream  of  the  dam.  Pres¬ 
ently  water  is  piped  from  the  North  Reservoir  directly  to  the 
filtration  plant. 

1.  Normal  Operation  Procedure (s) 

The  operation  is  an  integral  part  of  the  operation  of  the  water 
filtration  plant.  The  North  Reservoir  feeds  directly  into  the 
filtration  plant  and  is  the  primary  water  supply.  When  the 
level  in  the  North  Reservoir  drops,  water  is  pumped  from  the 
South  Reservoir  back  up  into  the  North  Reservoir. 

1.3  Pertinent  Data 

* 

a.  Drainage  Area 

The  drainage  basin  of  the  northern  St.  Albans  Reservoir  lies 
within  the  towns  of  Fairfax,  Fairfield  and  St.  Albans,  Vermont. 
The  basin  encompasses  approximately  1.8  square  miles  and  is 
roughly  oval  shaped  with  a  general  north-south  trend. 

The  predominant  soils  within  the  drainage  basin  belong  to  the 
Lyman-Marlow-Peru,  and  the  Marlow-Peru  associations.  These 
are  soils  which  were  formed  in  the  upland  glacial  tills.  Hydro- 
logically,  these  soils  can  be  classified  as  C  soils. 

The  major  water  course  within  the  drainage  basin  is  an  unnamed 
tributary  to  the  Mill  River. 

b.  Discharge  at  the  Dam  Site 
1*  Outlet  Works 

The  primary  outlet  for  the  reservoir  is  a  concrete  chute 
spillway  located  at  the  western  end  of  the  main  earthfill 
portion  of  the  dam.  In  addition  to  the  spillway,  water  can 
be  released  by  means  of  a  gated  15"  CGMP  which  acts  as  a 
drain  for  the  reservoir.  Also,  water  can  pass  from  a  16" 
pipe  directly  into  the  treatment  plant. 

2.  Maximum  Known  Flood  at  Dam  Site 


No  records  nor  recollections  of  any  flooding  having  occurred 
at  the  site  could  be -found. 


slope.  With  the  exception  of  a  portion  of  the  crest  of  the  dam, 
both  the  upstream  and  downstream  face  of  the  dam  are  thickly 
overgrown  with  relatively  new  (5-20  years)  growth. 

There  are  two  structures  appurtenant  to  the  dam.  A  brick  gate¬ 
house  houses  the  coarse  screens,  16-inch  valve  and  pipe  elbow 
which  constitute  the  intake  to  the  water  system.  A  concrete 
weir  and  spillway  channel  leading  from  the  North  Reservoir  to 
the  South  reservoir  carries  the  reservoir  outflow  during 
periods  of  high  runoff.  In  addition  there  is  a  12-inch  pipe 
from  the  South  Reservoir  pump  house  which  penetrates  the  dam 
near  the  left  abutment.  This  pipe  allows  water  to  be  pumped 
up  from  the  South  Reservoir  to  the  North  Reservoir. 

Size  Classification 


St.  Albans  Reservoir  Dam  (North)  impounds  approximately  35  acres 
of  water.  The  height  of  the  dam  is  22  feet.  The  normal  pool 
storage  volume  is  estimated  to  be  850  acre-feet  although  the 
dam  is  capable  of  storing  about  1090  acre-feet  of  water  just 
prior  to  overtopping.  The  Army  Corps  of  Engineers  recommends 
that  dams  having  a  storage  volume  of  greater  than  50  acre-feet 
but  less  than  1000  acre-feet  and  a  height  of  more  than  25  feet 
but  less  than  45  feet  be  classified  as  small.  Although  this  dam 
may,  just  prior  to  overtopping,  store  slightly  in  excess  of  1000 
acre-feet  it  is  classified  as  small  due  to  the  relatively  low 
dam  height  and  the  fact  that  normal  pool  storage  is  below 
1000  acre-feet. 

Hazard  Classification 


A  failure  of  St.  Albans  Reservoir  (North)  would  immediately 
destroy  the  St.  Albans  water  treatment  plant,  and  potentially 
several  houses  adjacent  to  Route  104.  Using  engineering  judg¬ 
ment  it  is  predicted  that  failure  of  the  North  Reservoir  would 
result  in  failure  of  the  South  Reservoir  as  well.  The  resulting 
flood  wave  would  have  the  potentiality  of  causing  the  loss  of 
more  than  twelve  lives,  and  of  causing  serious  damage  to  more 
than  six  homes.  The  hazard  category  is  therefore  high. 

Ownership 

The  owner  of  the  St.  Albans  Reservoir  (North)  is: 

The  City  of  St.  Albans 
St.  Albans  Water  Department 
St.  Albans,  Vermont  05478 

Attention:  City  Manager 

Operator 


The  dam  is  operated  by  the  St.  Albans  Water  Department.  Contact 
Mr.  William  Scott,  Public  Works  Director,  City  Hall,  St.  Albans, 
Vermont  05478.  Telephone  802-524-4830. 


NATIONAL  DAM  INSPECTION  PROGRAM 
PHASE  I  INSPECTION  REPORT 
NAME  OF  DAM:  ST.  ALBANS  RESERVOIR  DAM  (NORTH) 


SECTION  1  -  PROJECT  INFORMATION 


1.1  General 

a.  Authority 

Public  Law  92-367,  August  8,  1972,  authorized  the  Secretary 
of  the  Army,  through  the  Corps  of  Engineers,  to  initiate  a 
National  Program  of  Dam  Inspection  throughout  the  United  States. 
The  New  England  Division  of  the  Corps  of  Engineers  has  been 
assigned  the  responsibility  of  supervising  the  inspection  of 
dams  within  the  New  England  Region.  Duf resne-Henry  Engineering 
Corporation  has  been  retained  by  the  New  England  Division  to 
inspect  and  report  on  selected  dams  in  the  State  of  Vermont. 
Authorization  and  notice  to  proceed  were  issued  to  Dufresne- 
Henry  Engineering  Corporation  under  a  letter  of  May  26,  1978 
from  Ralph  T.  Garver,  Colonel,  Corps  of  Engineers.  Contract 
No.  DACW33-78-C-0341  has  been  assigned  by  the  Corps  of  Engineers 
for  this  work. 

b.  Purpose 

1.  Perform  technical  inspection  and  evaluation  of  non- 
Federal  dams  to  identify  conditions  which  threaten  the 
public  safety  and  thus  permit  correction  in  a  timely 
manner  by  non-Federal  interests. 

2.  Encourage  and  prepare  the  states  to  initiate  quickly 
effective  dam  safety  programs  for  non-Federal  dams. 

3.  To  update,  verify  and  complete  the  National  Inventory  of 
dams. 

1.2  Description  of  Project 

a.  Location 

The  St.  Albans  Reservoir  is  located  in  the  Town  of  Fairfax, 
Franklin  County,  Vermont.  The  reservoir  is  about  3.5  miles 
south  of  St.  Albans  on  Route  104,  and  is  tributary  to  the 
Mill  River. 

b.  Description  of  Dam  and  Appurtenances 


The  St.  Albans  Reservoir  Dam  is  an  earthfill  dam  which  creates 
an  impoundment  which  serves  as  the  primary  drinking  water  source 
for  the  City  of  St.  Albans.  The  dam  is  riprapped  on  the  upstream 
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SECTION  6  -  STRUCTURAL  STABILITY 


6.1  EVALUATION  OF  STRUCTURAL  STABILITY 

a.  Visual  Observations 

b.  Design  and  Construction  Data 

c.  Operating  Records  for  the  Dam 

d.  Post-Construction  Changes 

e.  Seismic  Stability 

SECTION  7  -  ASSESSMENT,  RECOMMENDATIONS/REMEDIAL  MEASURES 

7.1  DAM  ASSESSMENT 

a.  Condition 

b.  Adequacy  of  Information 

c.  Urgency 

d.  Necessity  for  Additional  Investigations 

7 . 2  RECOMMENDATIONS 


7.3  REMEDIAL  MEASURES 

a.  Alternatives 

b.  0  &  M  Maintenance  &  Procedures 


A  .  . 


APPENDIX  A 


Visual  Inspection  Check  List 


APPENDIX  B 


Project  Records  and  Plans 
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SECTION  7:  ASSESSMENT,  RECOMMENDATIONS  AND 
REMEDIAL  MEASURES 


7.1  Dam  Assessment 


a.  Condition 

The  visual  inspection  and  operational  record  indicate  that 
the  dam  is  in  fair  condition.  This  condition,  however,  is 
judged  to  be  deteriorating  rapidly,  due  largely  to  lack  of 
maintenance.  The  two  areas  of  major  concern  in  the  near 
future  are: 

1.  The  seeps  downslope  movement  on  the  downstream  slope 
which  could  worsen  and  become  a  mode  of  failure  for  the 
dam. 

2.  The  unchecked  growth  of  trees  on  the  downstream  slope, 
crest,  and  upper  part  of  the  upstream  slope.  Rotting 
roots  of  dead  trees  can  create  channels  for  seepage 
through  the  dam. 

b.  Adequacy  of  Information 

The  information  available  on  the  design  and  construction  of 
the  dam  is  practically  nil  and  thus  assessment  of  the  dam  is 
based  primarily  on  visual  inspection. 

c.  Urgency 

The  recommendations  presented  in  Section  7.2  concerning  the 
seepage  studies  should  be  acted  upon  within  one  year  of  receipt 
of  this  Phase  I  Inspection  Report. 

d.  Necessity  for  Additional  Investigation 

The  owner  should  perform  the  additional  investigations  recom¬ 
mended  in  Section  7.2. 

7.2  Recommendations 


It  is  recommended  that  an  engineer  qualified  in  the  design  of 
earth  dams  be  engaged  to  investigate  and  design  the  items  listed 
below  and  that  a  contractor  be  hired  to  construct  the  recommended 
improvements  in  accordance  with  the  design. 

a.  The  significance  of  the  seep  and  the  stability  of  the  embank¬ 
ment  should  be  investigated.  Seepage  control  measures  such  as 
a  toe  drain  or  a  downstream  pervious  shell  should  be  considered 
to  reduce  or  eliminate  the  danger  of  piping. 
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b.  Investigate  and  recommend  the  most  feasible  alternative  for 
protecting  the  dam  from  overtopping. 

7.3  Remedial  Measures 


a.  Alternatives 


Not  applicable. 

b.  Operating  and  Maintenance  Procedures 

The  following  items  should  be  incorporated  into  a  systematic 
dam  maintenance  program  to  be  performed  by  the  owner. 

(a)  The  trees  and  bushes  growing  on  the  dam  should  be  removed 
periodically.  The  tree  removal  program  should  include 
those  at  the  spillway  entrance  and  immediately  adjacent 
to  the  spillway  channel. 

(b)  Grass  should  be  planted  and  maintained  on  the  downstream 
slope.  It  is  expected  that  due  to  the  steepness  of  the 
downstream  slope,  special  precautions  will  be  required  to 
prevent  erosion  while  the  grass  cover  becomes  established 

(c)  The  spillway  paving  should  be  maintained  by  patching  as 
required.  Holes  in  the  spillway  should  be  repaired  to 
prevent  erosion  and  undermining  of  the  channel  during 
heavy  flow.  The  sections  of  the  spillway  retaining  walls 
which  have  moved  significantly  out  of  alignment  should  be 
relocated  or  replaced. 

(d)  The  valve  in  the  gatehouse  should  be  kept  in  an  operating 
condition. 

A  system  for  warning  downstream  residents  in  the  event  of  high 
water  or  an  emergency  condition  should  be  developed  and 
implemented. 


A  program  of  annual  technical  inspection  should  be  established 


VISUAL  INSPECTION  CHECK  LIST 
PARTY  ORGANIZATION 


PROJECT 


PARTY; 


1.  W.  A.  Henri 


2.  J.  R.  Spencer 


E.  J.  Slavin 


4.  G.  Castro 


PROJECT  FEATURE 


DATE  August  3.  1978 


TIME  1Q;30 


WEATHER  Thunder  showers 


W.S.  ELEV. 


U.S.  DN.S. 


Within  1'  of  full 


INSPECTED  BY 


REMARKS 


V*  /“V*  V* 
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PERIODIC  INSPECTION  CHECK  LIST 


PROJECT  ST.  ALBANS  RESERVOIR  DAM  (NORTH) 

PROJECT  FEATURE 


DISCIPLINE 


DATE  August  3,  1978 


NAME 


NAME 


G.  Castro 


AREA  EVALUATED 


CONDITION 


DAM  EMBANKMENT 


Crest  Elevation 
Current  Pool  Elevation 
Maximum  Impoundment  to  Date 
Surface  Cracks 
Pavement  Condition 
Movement  or  Settlement  of  Crest 
Lateral  Movement 
Vertical  Alignment 
Horizontal  Alignment 

Condition  at  Abutment  and  at  Concrete 
Structures 

Indications  of  Movement  of  Structural 
Items  on  Slopes 

Trespassing  on  Slopes 

Sloughing  or  Erosion  of  Slopes  or 
Abutments 

Rock  Slope  Protection  -  Riprap 
Failures 

Unusual  Movement  or  Cracking  at  or 
near  Toes 

Unusual  Embankment  or  Downstream 
Seepage 

Piping  or  Boils 


Foundation  Drainage  Features 
Toe  Drains 

Instrumentation  System 
Vegetation 


None  apparent. 

No  pavement. 

None  apparent. 

None  apparent. 

Surfaces  too  irregular  to  judge. 
Surfaces  too  irregular  to  judge 
Good. 

None  apparent. 

None  observed. 

None  observed. 


Riprap  in  good  condition  where  obser¬ 
vable. 

None  observed. 


Seep  area  about  25  feet  long  at  toe  and 
lower  8  feet  of  downstream  slope. 

None  observed  except  minor  piping  in 
seep  area. 

None  apparent. 

None  apparent. 

None  known. 

Heavy  tree  and  bush  growth  on  crest, 
downstream  slope  and  upper  part  of 
upstream  slope. 


PERIODIC  INSPECTION  CHECK  LIST 


PROJECT  ST.  ALBANS  RESERVOIR  DAM  (NORTH)  DATE  August  3,  1978 

PROJECT  FEATURE  Intake _  NAME  J.  R.  Spencer 

DISCIPLINE _  NAME 


AREA  EVALUATED 


CONDITION 


OUTLET  WORKS  -  INTAKE  CHANNEL  AND 
INTAKE  STRUCTURE 


a.  Approach  Channel 

Slope  Conditions 
Bottom  Conditions 
Rock  Slides  or  Falls 
Log  Boom 
Debris 

Condition  of  Concrete  Lining 
Drains  or  Weep  Holes 

b.  Intake  Structure 

Condition  of  Concrete 
Stop  Logs  and  Slots 


Intake  consists  of  coarse  screens 
which  appeared  to  be  in  good  condition, 
set  in  the  concrete  wall  of  the  gate¬ 
house  below  water  level. 


PERIODIC  INSPECTION  CHECK  LIST 


PROJECT  ST.  ALBANS  RESERVOIR  DAM  (NORTH)  DATE  August  3,  1978 

PROJECT  FEATURE  Intake  House _  NAME  J.  R.  Spencer 


DISCIPLINE  _  NAME 


AREA  EVALUATED 

CONDITION 

OUTLET  WORKS  -  CONTROL  TOWER 

a.  Concrete  and  Structural 

Concrete  and  brick  structure,  fair 
condition. 

General  Condition 

Condition  of  Joints 

N/A 

Spalling 

Minor. 

Visible  Reinforcing 

No. 

Rusting  or  Staining  of  Concrete 

Minor. 

Any  Seepage  or  Efflorescence 

No. 

Joint  Alignment 

N/A 

Unusual  Seepage  or  Leaks  in 

Gate  Chamber 

None  observed. 

Cracks 

Minor,  in  concrete  foundation. 

Rusting  or  Corrosion  of  Steel 

N/A 

b.  Mechanical  and  Electrical 

Air  Vents 

N/A 

Float  Wells 

N/A 

Crane  Hoist 

N/A 

Elevator 

N/A 

Hydraulic  System 

N/A 

Service  Gates 

Gate  not  in  operable  condition;  it  is 
open. 

Emergency  Gates 

Lightning  Protection  System 

N/A 

Emergency  Power  System 

N/A 

Wiring  and  Lighting  System 

N/A 

PERIODIC  INSPECTION  CHECK  LIST 


PROJECT  ST‘  ALBANS  RESERVOIR  DAM  (NORTH) 

PROJECT  FEATURE  Spillway  Channel _ 

DISCIPLINE 


DATE  August  3,  1978 
NAME  J •  R.  Spencer 
NAME 


AREA  EVALUATED 


CONDITION 


OUTLET  WORKS  -  OUTLET  STRUCTURE 
AND  OUTLET  CHANNEL 


SPILLWAY  CHANNEL 


General  Condition  of  Concrete 

Rust  or  Staining 

Spalling 

Erosion  or  Cavitation 

Visible  Reinforcing 

Any  Seepage  or  Efflorescence 

Condition  at  Joints 

Drain  Holes 
Channel 

Loose  Rock  or  Trees  Overhanging 
Channel 

Condition  of  Discharge  Channel 


Good. 

No. 

Yes,  minor. 

One  hole  where  erosion  may  be  a 
problem. 

No. 

Some  heaving,  but  for  the  most  part 
patched . 

Yes,  on  both  sides. 

Good. 


PERIODIC  INSPECTION  CHECK  LIST 


APPENDIX  B 


Project  Records  and  Plans 


A  topographic  survey  of  the  dam  was  performed  on  11/12/74 
by  the  Vermont  Department  of  Water  Resources,  and  is 
available  at  their  Montpelier  Office. 

Plans  of  the  St.  Albans  Water  Treatment  Plant  done  in  June 
1969  are  available  from  Whitman  &  Howard,  Inc.,  89  Broad 
Street,  Boston,  Massachusetts.  These  plans  show  the  exist¬ 
ing  piping  which  is  appurtenant  to  the  dam. 


APPENDIX  C 


PHOTOGRAPHS 


#1  SPILLWAY  INLET. 
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APPENDIX  D 


Hydraulic  Computations 
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